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(54) Title: IMMUNOMODUL ATORY PREPARATION 



O (57) Abstract: A method for modulating the immune response to an immunogen in a human or animal patient comprises adminis- 
tration to the patient of an immunogenically effective amount of the immunogen and an immunomodulatory effective amount of a 
lipid extract of Perna canaliculus or Mytilus edulis . 



WO 02/24211 



PCT/AU01/01180 



IMMUNOMODULATORY PREPARATION 

5 FIELD OF THE INVENTION 

This invention relates to a preparation having activity as an immunomodulatory substance, the 
preparation being a lipid extract of mussels, including the New Zealand green-lipped musse!, Pema 
canaliculus, and the blue mussel, Mytilus edulis. In particular, the invention relates to use of this lipid 
0 extract as an immunomodulatory agent or adjuvant, together with one or more immunogens, in an 
immunogenic preparation. Such an immunogenic preparation may be used as a vaccine, for example 
for prophylactic or therapeutic immunisation in treatment of bacterial, viral, fungal or protozoal infections 
in humans or non-human animals. 

5 BACKGROUND OF THE INVENTION 

The use of an adjuvant as g substance whiGh results in a specific increase in the 
immunogenic^ of an immunogen in a vaccine formulation is now well established. As outlined by Cox 
and Coulter (1992), "Advances In Adjuvant Technology and Application*, in Animal Parasite Control 

0 Utilising Biotechnology, Chapter 4, Yang, W. CRC Press, adjuvants may possess activity in one or 
more of three broad categories, namely antigen presentation (the way in which individual antigen 
molecules are presented in a vaccine), antigen targeting {the efficacy with which the antigen payload 
is delivered to the appropriate effector cells of the immune system) and immune modulation (the 
mechanism which modifies the processing of antigens or epitopes by immune effector cells such that 

5 either the magnitude or the nature of the specific response is modified). A wide variety of adjuvants is 
now known. These include particulate adjuvants which are capable of forming microscopic aggregates 
where such aggregation is an important component of the adjuvant activity either as a result of improved 
presentation, improved targeting, or both, Such particulate adjuvants include aluminium salts, water-in- 
oil emulsions, oil-in-water emulsions, saponin (including Quil A and iscoms), liposomes, proteosomes 

0 and microparticSes (including microcapsules and microspheres), Other known adjuvants include non~ 
particulate adjuvants which generally function by modulation of the immune response, although adjuvant 
presentation may be a component of their activity, These non-particu)ate adjuvants include peptides 
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(such as muramy! dipeptide and its analogues) surface active molecules, nucleic acid derivatives, 
carbohydrate polymers, cytokines and lipid molecules. Adjuvant combinations are also well known, 
including Freund's complete adjuvant which combines the adjuvant activities of water-in-oil emulsions 
and microbacteriai cells. In terms of the three discreet adjuvant functions: antigen presentation, antigen 
5 targeting, and immune modulation, the particulate adjuvants are efficient at antigen targeting, either by 
creating a depot to which macrophages are attracted or by being mobile and readily phagocytosed. 
Efficiency at antigen targeting does not effect the nature of the immune response, but will effect the 
economics of a vaccine by permitting a lower dose of antigen for a given effect Immune modulation 
is the most complexed and least understood mode of adjuvant action. Some particulate adjuvants, 
10 particularly Iscoms, are highly immunomodulatory, however most of the others are non- 
immunomodulatory and require the addition of immunomodulatory molecules to enhance the immune 
response, 

SUMMARY OF THE INVENTION 

15 

International Patent Application No. PCT/AU96/00564 discloses a preparation having anti- 
inflammatory activity, particularly anti-arthritic activity, which comprises a lipid extract of Perna 
canaliculus or Mytilus edulis rich in non-polar lipids, which is prepared by supercritical fluid extraction, 
for example, from crude mussel powder 

20 

In work leading to the present invention, it has been demonstrated that the lipid extract 
disclosed in International Patent Application No, PCT/AU 96/00564 is active as an immunomodulatory 
substance, stimulating the humoral, mucosal and cellular immune responses in a patient when 
administered with immunogen(s), such as influenza vaccine, 

25 

Accordingly, in one aspect the present invention provides a method for modulating the immune 
response to an immunogen in a human or animal patient, which comprises administration to the patient 
of an tmmunogenically effective amount of the immunogen and an immunomodulatory effective amount 
of a lipid extract of Perna canaliculus or Mytilus edulis, 

30 

Preferably, the lipid extract and immunogen are administered simultaneously, either separately 
or together in a single composition at the same time, However, they may be administered at separate 
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times provided that they exert a combined effect in modulating the immune response in the patient. In 
a particularly preferred aspect, the lipid extract and immunogen are initially administered simultaneously, 
and the lipid extract is then subsequently administered alone for a further period (for example, for a 
further 7 to 28 or more days) in order to obtain and maintain effective biood levels of the lipid extract, 

5 

In another aspect, the present invention provides an immunogenic preparation comprising an 
immunogen and a lipid extract of Perna canaliculus or Mytilus edulis, optionally together with one or 
more pharmaceutical^ acceptable carriers or diluents, 

10 The lipid extract and immunogen may be combined in a single composition, or alternatively they 

may be provided or supplied separately for use in combination with each other as described above . 

The present invention also extends to the use of a lipid extract of Perna canaliculus or Mytilus 
edulis in the manufacture of an immunogenic preparation for use in modulating the immune response 
15 to an Immunogen in a human or animal patient. 

Further, the present invention extends to an agent for use in modulating the immune response 
to an immunogen in a human or animal patient, wherein the agent is a lipid extract of Perna canaliculus 
or Mytilus edulis, 

20 

DETAILED DESCRIPTION OF THE INVENTION 

In work leading to the present invention it has been demonstrated that the lipid extract broadly 
described above has activity as an immunomoduiator when administered with an influenza vaccine, and 

25 in particular this lipid extract stimulates the humoral, mucosal and cellular response of the patient to the 
influenza vaccine. In particular, this work has established that the lipid extract was active as an 
immunomoduiator in stimulating the IgG response in patients receiving the influenza vaccine together 
with the lipid extract, compared with patients receiving the influenza vaccine only together with a 
placebo. In addition, in quantitative Nitroblue Tetrazolium tests as measurement of phagocytic activity, 

30 it has been demonstrated that the use of a lipid extract as immunomoduiator does not suppress this 
activity. 
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As used herein the terms "vaccine 11 and "vaccination* extend to both prophylactic and 
therapeutic immunisation in treatment or therapy of bacterial, viral, fungal or protozoal infections in 
humans or animals^ Reference herein to "modulating* or "modulation" of the immune response to an 
immunogen is a reference to regulation, particularly up-reguiation or enhancement, of the immune 
5 response, for example by stimulation of the humoral mucosal and/or cellular immune response to the 
immunogen. 

Preferably, the lipid extract which is used in accordance with the present invention is an extract 
prepared by supercritical fluid extraction (SFE) of freeze-dried powdered mussel using a cryogenic fluid 

10 (such as cryogenic fluid CO2) as the extracting medium. This method is described in International Patent 
Application No, PCT/AU 96/00564, the contents of which are incorporated therein by reference. In 
comparison to solvent extraction techniques, supercritical fluid extraction using cryogenic fluid CO2 
produces a lipid extract rich in non-polar lipids, particularly in free fatty acids. While the exact 
composition of the fipid extract has not yet been established, it is known to contain not only free fatty 

15 acids (including unsaturated fatty acids), but also triglycerides, cholesterol esters and carotenes. 

The immunogen which is incorporated into an immunogenic preparation or vaccine composition 
in accordance with this invention may be any chemical entity which can induce an immune response 
in a human or other animal, including but not limited to a humoral, mucosal and/or cell-mediated 
20 immune response to bacteria, viruses or other microorganisms. 

The specific immunogen can be a protein or peptide, a polysaccharide, a lipopolysaccharide 
or a lipopeptide; or it can be a combination of any of these. More particularly, the specific immunogen 
can include a live attenuated or killed whole cell or organism, a native protein or protein fragment, or 

25 a synthetic protein or protein fragment or peptide; it can include glycoprotein, glycopeptide, lipoprotein, 
lipopeptide, nucleoprotein, nucleopeptide; it can include a peptide-peptide conjugate; it can include a 
recombinant nucleic acid expression product. Examples of such immunogens include, but are not 
limited to, those that are capable of eliciting an immune response against viral or bacterial hepatitis, 
influenza, diphtheria, tetanus, pertussis, measles, mumps, rubella, polio, pneumococcus, herpes, 

30 respiratory syncytial virus, haemophilias influenza, chlamydia, varicella-zoster virus, rabies or human 
Immunodeficiency virus. 
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The formulation of such immunogenic or vaccine compositions is well known to persons skilled 
in this field Suitable pharmaceutical^ acceptable earners and/or diluents include any and ai! 
conventional solvents, dispersion media, fillers, solid carriers, aqueous solutions, coatings, antibacterial 
and antifungal agents, isotonic and absorption delaying agents, and the like. The use of such media 
5 and agents for pharmaceutical active substances is well known in the art, and is described, by way 
of example, in Remington's Pharmaceutical Sciences, 18th Edition, Mack Publishing Company, 
Pennsylvania, USA. Except insofar as any conventional media or agent is incompatible with the active 
immunogen, use thereof in the immunogenic compositions of the present invention is contemplated . 
Supplementary active components can also be incorporated into the compositions. 

10 

It is especially advantageous to formulate compositions in dosage unit form for ease of 
administration and uniformity of dosage. Dosage unit form as used herein refers to physically discrete 
units suited as unitary dosages for the human or animal patient to be treated; each unit containing a 
predetermined quantity of active component calculated to produce the desired therapeutic effect in 
15 association with the required pharmaceutical carrier and/or diluent. The specifications for the novel 
dosage unit forms of the invention are dictated by and directly dependent on (a) the unique 
characteristics of the active component and the particular therapeutic effect to be achieved, and (b) the 
[imitations inherent in the art of compounding such an active component for the particular treatment 



20 Generally, daily doses of active component will be from about 0.01 mg/kg per day to 1000 

mg/kg per day. Small doses (0.01-1 mg) may be administered initially, followed by increasing doses 
up to about 1000 mg/kg per day. In the event that the response In a subject is insufficient at such 
doses, even higher doses (or effective higher doses by a different, more localised delivery route) may 
be employed to the extent patient tolerance permits. Multiple doses per day are contemplated to 

25 achieve appropriate systemic levels of the active component. 



A variety of administration routes are available. The particular mode selected will depend, of 
course, upon the particular condition being treated and the dosage required for therapeutic efficacy. 
The methods of this invention, generally speaking, may be practised using any mode of administration 
30 that is medically acceptable, meaning any mode that produces an acceptable therapeutic effect without 
causing clinically unacceptable adverse effects, Such modes of administration include oral, rectal, 
vaginal, topical, nasal, transdermal or parenteral {e.g. subcutaneous, intramuscular and intravenous) 
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Oral administration will be preferred for many conditions because of the convenience to the 
patient, however nasal or parenteral administration may be more desirable in certain treatment regimes. 

5 

Compositions comprising the lipid extract may conveniently be presented in unit dosage form 
and may be prepared by any of the methods well known in the art of pharmacy. Such methods include 
the step of bringing the active components into association with a carrier which constitutes one or more 
accessory ingredients, In general, the compositions are prepared by uniformly and intimately bringing 
10 the active component into association with a liquid carrier, a finely divided solid carrier, or both, and 
then, if necessary, shaping the product 

Compositions suitable for oral administration may be presented as discrete units such as 
capsules, cachets, tablets or lozenges, each containing a predetermined amount of the active 
15 component(s), in liposomes or as a suspension in an aqueous liquid or non-liquid such as a syrup, an 
elixir, or an emulsion. 

Compositions suitable for parenteral administration conveniently comprise a sterile aqueous 
preparation of the active component(s) which is preferably isotonic with the blood of the recipient. This 

20 aqueous preparation may be formulated according to known methods using those suitable dispersing 
or wetting agents and suspending agents, A sterile injectable preparation may be formulated as a 
sterile injectable solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for 
example as a solution in polyethylene glycol and lactic acid, Among the acceptable vehicles and 
solvents that may be employed are water, Ringer's solution and isotonic sodium chloride solution. In 

25 addition, sterile, fixed oils are conventionally employed as a solvent or suspending medium. For this 
purpose, any bland fixed oil may be employed including synthetic monoor dhgiycerides. In addition, 
fatty acids such as oleic acid find use in the preparation of injectables. 

Other delivery systems can include sustained release delivery systems. Preferred sustained 
30 release delivery systems are those which can provide for release of the active component(s) of the 
invention in sustained release pellets or capsules. Many types of sustained release delivery systems 
are available. These include, but are not limited to; (a) erosional systems in which the active 
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component is contained within a matrix; and (b) diffusional systems in which the active component 
permeates at a controlled rate through a polymer 

As previously mentioned, the individual patient may be a human or other animal, including a 
5 livestock animal (e,g, sheep, cow or horse), laboratory test animal (e.g mouse, rat rabbit or guinea pig), 
companion animal (e.g. dog or cat) or wild animal. 

An Immunologically effective amounf of an immunogen means that amount necessary at least 
partly to attain the desired immune response, or to delay the onset of, inhibit the progression of, or halt 

0 altogether, the onset or progression of the particular condition being treated. This amount varies 
depending upon the health and physical condition of the individual to be treated, the taxonomic group 
of individual to be treated, the capacity of the individual's immune system to synthesise antibodies, the 
degree of protection desired, the formulation of the vaccine, the assessment of the medical situation, 
and other relevant factors, It is expected that the amount will fall in a relatively broad range that can 

5 be determined through routine trials. 

Similarly, an "immunomodulatory effective amount" of an immunomodu later means that amount 
necessary to provide at least a detectable modulatory effect in the immunogenicity of the immunogen, 
preferably a detectable specific increase or enhancement in the immunogenicity of the immunogen. 
.0 Once again, this amount wilt vary depending on the various factors set out above, however, this amount 
will also fall in a relatively broad range that can be determined through routine trials, 

Throughout this specification, unless the context requires otherwise, the word "comprise", or 
variations such as "comprises" or "comprising", will be understood to imply the inclusion of a stated 
:5 integer or step or group of integers or steps but not the exclusion of any other integer or step or group 
of integers or steps. 

The reference to any prior art in this specification is not, and should not be taken as, an 
acknowledgment or any form of suggestion that that prior art forms part of the common general 
;0 knowledge in Australia, 

Further features of the present invention are more fully described in the following Example(s). 
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It is understood, however, that this detailed description is included solely for the purposes of 
exemplifying the present invention, and should not be understood in any way as a restriction on the 
broad description of the invention as set out above. 

5 EXAMPLE 1 

A PREPARATION OF LIPID EXTRACT 
A,1 Raw Material 

The green lipped mussel (Perm canaliculus) is harvested on the south coast of New Zealand 
at which time the total mussel is stabilised with tartaric acid. Freeze drying results in a dry powder of 
10 pulverised form. 

A, 2 Extraction of Lipids 

The technique of supercritical fluid extraction (SFE) is utilised to extract the biologically active 
lipids from the crude mussel powder. Cryogenic fluid CO2 is used as the extracting medium. The CO2 
1 5 is expanded to atmospheric pressure and the extract is presented as a concentrated oil. The powder 
yields 3-3.5% of oil 

A. 3 Profile of the crude oil 

The extractable oil is orange amber in colour and is a viscous liquid at ambient temperature, 
20 The extract is stored befow 4°C and is handled in a nitrogen atmosphere. The crude oil shows strong 
UV activity and is protected from light to minimise the polymerisation of double bond components, 

B PILOT SCALE SUPERCRITICAL FLUID EXTRACTION 

Extraction of total lipids in freeze-dried musse! powder, Perna canaliculus was performed on 
25 a pilot scale SFE unit undertaken at the Food Research Institute (Department of Agriculture, Werribee, 
Vic, Australia), 

B. 1 Instrumentation 

Extractions were performed on a pilot scale extraction unit consisting of five basic sub-units 
30 (Distillers MG Limited., England, UK). The five basic units comprise: Carbon dioxide supply, Solids 
extraction, Primary separation, Evaporation and Tailing units. 



1 
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The carbon dioxide supply unit consists of two CO2 cylinders connected in parallel and placed 
on a weighing scale for recharging when appropriate. The extraction unit can be supplied with liquid 
SOCQ? and SOC02. For this work the SFE unit was operated using SC-CO2, Solid material was 
placed in the leaching column and the primary separator facilitates separation of extracted material by 
5 reduction of pressure (which allows extract to settle), adsorption or liquid extraction. The fluid extract 
was passed into the evaporation unit to evaporate the CO2 by the use of internal heating tubes. The 
vapour may contain volatiles and thus it is subsequently passed to the tailing column to be scrubbed 
by pure liquid CO2, The tailing unit traps the gaseous CO2 from the evaporator unit and returns the 
volatile components to the evaporator. 

10 

B,2 Pilot plant extraction procedure 

Mussel powder {300 g) was charged to the extraction unit (leaching column). SC-CO* was 
delivered at a flow rate of 3.0 kg/h for two hours per extraction. Extractor temperature was set at 40°C 
and the extractor pressure at 310 bar (4,500 psi). The evaporator temperature was held constant at j 
15 40°C> The mussel lipid extracts were stored under nitrogen at -1G°C in amber glass sealed containers. 

EXAMPLE 2 

The objective of this study was to investigate the immunomodulating properties of the lipid 
extract of Example 1 , with particular reference to the effect of intake of the lipid extract on the humoral, 
20 mucosa! and cellular immune systems and their responses to specific and non-specific antigenic 
challenge, 

1. Preparations 

(a) The lipid eAract prepared by the method of Example 1 , herein referred to as LyprincP^, is 
25 a materia! with potent anti-inflammatory activity which is prepared from a stabilised marine mussel 
extract and contains polyunsaturated fatty acids (a unique grouping of eicosatetraenoic acids). It has 
been demonstrated that this lipid extract has high potency in helping people with disabilities relating to 
joint stiffness and swelling. The lipid extract was provided in soft gel capsules containing 50 mg 
Lyprinol™, 100 mg Olive Oil as carrier, and 0.225 mg Vitamin E as antioxidant. The piacebo used was 
30 provided as soft gel capsules containing 1 50 mg Olive Oil, with the same appearance as the Lyprinol™ 
capsules. Lyprinol™ 1 or placebo were taken by each individual at the dose rate of 4 capsules per day 
(2 in the morning and 2 at night with meals.) 

i 
1 



WO 02/24211 



PCT/AUO 1/0 1180 



- 10» 

(b) Russian trivalent live influenza vaccine (LIV), containing WHO recommended virus strains 
for 1998-99 influenza season was provided by the Institute for Experimental Medicine, St. Petersburg, 
Russia, Infectious activity of each of the live vaccine virus strains was approximately 7.0 Ig EID5Q/0.2 
5 ml intranasal placebo vaccine (LIP) consisted of reconstituted lyophilised uninfected allantoic fluid from 
embryonated hen's eggs in a volume equal to that of the vaccine, A 0.5 dose of live vaccine (LIV) 
or live placebo (LIP) was administered intranasal^ by sprayer (0.25 mi into each nostril). 

2. Study population. 

10 40 adult (18-60 age range) volunteer study participants were assigned, in equal numbers, by 

stratified random sampling to one of four groups and received combinations of the following 
preparations; 



GROUP 


No, 


TREATMENT 


Group I 


10 people 


(i) 4 Lyprinol capsules/day for 28 days 

(ii) Live Influenza Vaccine (LIV) at day 0 


Group II 


10 people 


(i) 4 Lyprinol capsules/day for 28 days 

(ii) Placebo Vaccine (LIP) at day 0 


[Group III 


10 people 


(i) 4 Placebo capsules/day for 28 days 
+ 

(ii) Live Influenza Vaccine (LIV) at day 0 


Group IV 


10 people 


(I) 4 Placebo capsules/day for 28 days 
(ii) Placebo Vaccine (LIP) at day 0 



15 

3. Clinical Studies 

(i) Individuals in the study were monitored for symptoms of disease throughout the study and 
up to 1 month after taking the last capsule, 
20 (ii) Female participants were excluded from the study if they were pregnant or could become 

pregnant during the course of the study. 

(iii) All participants must have had no history of egg allergy or severe reactions to previous 
influenza vaccinations. 

(iv) Participants should have had no acute illness and must have been afebrile (axillary 
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temperature <37°C) at the beginning of the study 

(v) The staff of the Institute of Experimental Medicine, St, Petersburg, coordinated recruitment 
and enrolment of volunteers for this study. They registered these individuals, collected blood 
specimens, administered vaccine or placebo. 

4. Laboratory Studies 

Specimen Collection 

Ten ml of venous blood and nasal swab samples were collected from each volunteer at 3 time 

points: 

(i) 0 time (prior to commencement study) 

(ii) 28 days (at end of trial) 

(iii) 56 days (28 days after taking last capsuie) or 84 days (58 days after taking last capsules), 
Each heparinized blood sample was separated into: 

(i) Leukocytes fraction (white blood cells) peripheral btood lymphocytes (PBL) were isolated by 
Ficoll density gradient centrifugation 

(ii) Plasma fraction 

Serum and nasal swab specimens were stored at -20°C, 
Laboratory 

The following parameters were measured from each blood or nasal swab sample: 

Total serum immunoglobulins (IgG/lgM/lgA) were measured for B cell competence. 
Systemic antibody in serum was analysed using the standard hemagglutination- 
inhibition (Hi) test, including treatment of serum specimens with receptor-destroying 
enzymes. The type A(H1N1), type A(H3N2) and type B virus antigens used in the 
vaccines were used in all antibody detection assays. 
Mucosal IgA antibody titres in nasal washes were evaluated using ELISA. 
Lymphocyte function was measured using antigen-and mitogen- (phytohemagglutinin) 
conditioned blast-transformation. 

* Purified UV-inactivated influenza viruses were used to stimulate PBL, 

* Phytohemagglutinin (PHA) was used as a non-specific mitogen to test total T-cell 
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responsiveness, and negative control cultures were used to assess the response of T-cells in 
culture medium alone. 

The level of influenza virus-specific proliferation of PBL was determined using a standard 7 day 
proliferation assay incorporating ^-thymidine into cultures of PBL stimulated with antigens 
5 described above. 

Total and Differential White Blood cell Count. 
« Phagocytic Index of Polymorphonuclear Neutrophils (Microbicidal Activity). 

-.i 

4, Data Management, Participant Confidentiality and Informed Consent 

10 

Each study participant was assigned a unique identification number (!D#), To ensure confidentiality, 
all written information and nasal swab and serum samples were identified by ID# only. Verbal informed 
consent was obtained from study participants by staff of the Institute of Experimental Medicine 

15 5. Results 

The results of the study are set out in Tables 1 to 8. 

Table 1 : Lyprinoi ™ did not alter any of the white blood cell counts - all counts were within the normal 
range, i,e, there was no depression of the cellular elements following Lyprinoi™. 
20 Table 2: Lyprinoi™ treatment alone or in combination with a vaccine did not alter the total 

immunoglobulin levels of serum, ail levels were within the norma! range. 
Table 3; Lyprinoi™, in this study, markedly improved the percentage of volunteers giving a positive 

serum antibody response to a vaccination regime involving a tri-valent influenza vaccine, 
Table 4: Lyprinoi™ did not significantly alter mucosal (secretory) antibody levels of vaccinated 
25 volunteers compared with vaccine alone. 

Table 5: Using geometric mean titre assessment of activity (vaccine), this table shows that Lyprinoi™, 
in combination with vaccine gave a significant improvement in specific antibody response to the 
vaccine antigens when compared with vaccine alone. This table is a different mode of 
expressing results summarised in Table 3. 
30 Table 6: The geometric mean table {compared with Table 4) shows that Lyprinoi™ did not influence 

the mucosal antibody response of the vaccine. 
Table 7: Lyprinoi™ did not affect the phagocytosing ability of the body's polymorphonuclear neutrophil 
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cells, which are largely responsible for clearing up and destroying invading microbes and smalt 
particles in the body. This ability to clean up (phagocytose) microbial agents is a key 
component of the body's defence mechanisms. 
Table 8: Lyprinol™ did not depress the bod/s lymphocytic proliferative responses which are again 
5 another key component of the body's ability to protect itself from a variety of insults. 

These results can be summarised as follows: 

1 , Lyprinol ™ caused no suppression of systemic and local immune responses and no alteration 
10 in normal range values of the total and differential white cell count by the criteria investigated , 

2. Lyprinol™ possessed rather powerful irnmunomodulating properties (likely with prolonged 
action) by enhancement of specific systemic and partly local and cellular immunity stimulation. 



15 
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CLAIMS: 

1 , A method for modulating the immune response to an immunogen in a human or anima! 
patient, which comprises administration to the patient of an immunogenicaily effective amount 
of the immunogen and an immunomodulatory effective amount of a lipid extract of Perna 
canaliculus or Mytllus edulls, 

2, A method according to claim 1, wherein said immunogen and said lipid extract are 
administered simultaneously to the patient. 

3, A method according to claim 1, wherein said immunogen and said lipid extract are 
administered separately to the patient. 

4, A method according to claim 1, wherein said immunogen and said lipid extract are 
initially administered simultaneously to the patient, and subsequently said lipid extract is 
separately administered to the patient. 

5, A method according to claim 1 , wherein said immunogen is selected from immunogens 
capable of eliciting an immune response against viral or bacterial hepatitis, influenza, 
diphtheria, tetanus, pertussis, measles, mumps, rubella, polio, pneumococcus, herpes, 
respiratory syncytia! virus, haemophilias influenza, chlamydia, varicella-zoster vims, rabies or 
human immunodeficiency virus. 



6, A method according to claim 5, wherein said immunogen is an influenza immunogen. 

7, A method according to claim 6, wherein said immunogen is live influenza vaccine, 

8, A method according to claim 1 , wherein said lipid extract is prepared by supercritical 
fluid extraction. 

9, A method according to claim 8, wherein cryogenic fluid CO2 is used in said supercritical 



fluid extraction 
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10 Use of a lipid extract of Perna canaliculus or Mytitus edulis in the manufacture of an 
immunogenic preparation for use in modulating the immune response to an immunogen in a 
human or animal patient. 

11 An immunogenic preparation comprising an immunogen and a Sipid extract of Pema 
canaliculus orMytilus edulis, optionally together with one or more pharmaceutical acceptable 
carriers or diluents, 

1 2 A preparation according to claim 1 1 , wherein said immunogen and said lipid extract are 
combined in a single composition. 

13. A preparation according to claim 1 1 , wherein said immunogen and said lipid extract are 
provided separately for use in combination with each other. 

14. A preparation according to claim 11, wherein said immunogen is selected from 
immunogens capable of eliciting an immune response against vira! or bacterial hepatitis, 
influenza, diphtheria, tetanus, pertussis, measles, mumps, rubella, polio, pneumococcus, 
herpes, respiratory syncytial virus, haemophilias influenza, chlamydia, varicella-zoster virus, 
rabies or human immunodeficiency virus. 



15. A preparation according to claim 14, wherein said immunogen is an influenza 
immunogen. 

16. A preparation according to claim 1 5, wherein said immunogen is live influenza vaccine. 

17. A preparation according to claim 11, wherein said lipid extract is prepared by 
supercritical fluid extraction, 

18. A preparation according to claim 17, wherein cryogenic fluid CO2 is used in said 
supercritical fluid extraction , 
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19, An agent for use in modulating the immune response to an immunogen in a human or 

animal patient, wherein the agent is a lipid extract of Perna canaliculus or Mytilus edulis. 
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